Tumor necrosis factor-alpha regulation of insulin-like growth factor-I, type 1 IGF receptor, and IGF binding protein expression in cerebellum of transgenic mice.
Tumor necrosis factor-alpha (TNF-alpha), a proinflammatory cytokine, has been implicated in the pathogenesis of several disorders and injuries in the central nervous system (CNS). Unlike IGF-I, which promotes CNS growth, TNF-alpha causes brain growth retardation and neural damage. Recently TNF-alpha has been shown to inhibit IGF-I signaling and actions in non-neural tissue. To investigate whether TNF-alpha deleteriously influences brain growth by altering the IGF-I system in vivo, we examined the expression of IGF-I, the type 1 IGF receptor (IGF1R) and IGF binding proteins (IGFBPs) in the brain of transgenic (Tg) mice with murine TNF-alpha overexpression. We show that overexpression of TNF-alpha reduces the weights of whole brain and all brain regions examined during development. In adult TNF-alpha Tg mice, cerebellum (CB) exhibited the greatest reduction in weight among the five brain regions examined, being approximately 77% of that in wild-type (WT) mice. IGF-I abundance was decreased in the CB, as well as in cerebral cortex and diencephalon, of TNF-alpha Tg mice. When compared to those in WT mice, CB IGF-I abundance in Tg mice was reduced by approximately 35%, approximately 45%, and approximately 40% at 2, 6, and 9 weeks of age, respectively. Of the IGFBPs studied the abundance of IGFBP-3 and IGFBP-4 was increased by 2-3.7-fold, and the abundance of IGFBP-5 was decreased by approximately 3-fold (as judged by Western immunoblot analysis). Histological analysis and immunocytochemical staining confirmed that TNF-alpha specifically increases IGFBP-3 and IGFBP-4 immunoreactivity, as well as that of the IGF1R, in radial glial and Purkinje cells. In addition, TNF-alpha alters CB cytoarchitecture, apparently by influencing granule cell migration. Our data indicate that TNF-alpha alters the expression of IGF-I system proteins in vivo, and suggest that altered expression of IGF-I system proteins may in part explain TNF-alpha deleterious actions on brain growth.